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All mouse s trains injected s.c. with Mycoplasma ar-
thrit idis developed severe abscesses in the subdermal 
t issues. However , M. arthritidis strain 14 124 P10 also 
induced a n ulce rative derma l coa gulation necrosis in 
rnouse strains expressing the k and d haplotypes but not 
in t hose expressing the b, q, or s haplotypes. The use of 
inbred and conge nic mouse stra ins established that the 
ulcerative necrosis was associated with the haplotypes 
expressed a t the H2 major histocompatibility complex 
(MHC). The gene restriction seen could be partially 
overcome by using a more virulent mouse-passaged 
s train of M. arthritidis (158 P10P9). The data suggest 
that g e nes of the MHC function by rendering certain 
rnouse strains more susceptible to an as yet unidentified 
n ecrotizing moie ty . The close histologic resemblance of 
t he dermal necrosis induced by M. arthritidis to certa in 
h uman diseases such as necrotizing fascii t is, the ulcer-
ati v e lesions induced by Mycobacterium ulcerans, and 
t h e crepita nt a nd gangrenous cellulitides may therefore 
provide a unique model to study the genetic factors and 
m echanisms of pathogenesis in these latte r human con-
ditions. 
Mycoplasma arthritidis is harbored naturally in mice [1 ,2], 
rats [3], and prosimia ns (4] and, as reviewed by Cole and Ward 
[ 5], causes an arthritic disease in rodents a fte r s~stemic in fec-
tion w hich may progress from an acute suppurat1ve phase to a 
chron ic condit ion which can persist for t he life of the animal. 
Earlie r work from our laboratories indicated t hat t he s.c. injec-
t ion of outbred Swiss-Webster mice wi t h M. a rthritidis resul ted 
in a spreading nec roti zing abscess and that systemic injection 
of various mouse stra ins with this organism produced a toxic 
syndrome often leading to death [6]. A similar toxic syndrome 
with ocular involvement was recent ly described by Thirkill and 
Gregerson [7]. 
Recent studies indicated that t he tox ic syndrome induced by 
systemica lly injected M . arthritidis was restricted to certain 
inbred mouse strains and by using congenic mice, evidence was 
obtained that genes of t he murine H 2 major histocompatibili ty 
complex (MHC) predi sposed to toxicity and death [8]. There 
was a direct co rrelation between those mouse strains suscept i-
ble to toxicity and t he abili ty of t he lymphocytes from t hese 
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suscept ible strains to become activated by a haplotype- re-
stricted soluble T -cell mitogen generated in M. arthritidis cul -
ture supernatants (MAS) [9]. Experiments showed t hat inbred 
and congenic mice expressing t he H 2k or H 2d haplotypes were 
suscept ible whereas those expressing H2b were resistant. For 
t hi s reason studies were conducted to determine whether t he 
t issue nec rosis induced by M. arthritidis was also associated 
with responsiveness to t his mitogen. 
The results presented here demonstrate a similar association 
between lymphocyte responsiveness to the T -cell mi toge n a nd 
in vivo suscept ibility to dermal nec rosis. However, for t he latter, 
expression of specific MHC region genes only modified suscep-
t ibility and evidence was obtained t hat t he mitogen is not 
directly responsible for t he t issue necrosis. T hese resul ts a lso 
provide a new model system for the study of human necrotizing 
dermal lesions mediated by infectious agents. 
MATERIALS AND MET HODS 
Mycoplasma Strains and Culture 
The sources of M. arthritidis strain 14124 PlO (a rat-passaged line) , 
and strain 158 P10P9 (a mouse- passaged line) a re as referenced 
[10,11]. 
The organis ms were grown in a simpli fied medium based upon that 
described by Ken ny [1 2] and modified by Sayed and Cole (unpublished 
observations). Jn brief, dialysates of 3% (w/ v) soy peptone, 3% w/ v 
casein , a nd of yeast extract were combined at t he ratio of 7:1:1 respec-
t ively. T he medium was supplemented with 0.5% (w/ v) L-arginine HCl 
a nd 11.9 g/li te r HEPES bu ffe r (Sigma Chemical Co., St. Louis, Mis-
souri ) a nd fil ter sterili zed. T he above medium was mi xed wit h a 
dialysate of Difco P P LO broth a nd a ste rile boiled agamma horse seru m 
preparation in t he ratio of 3:1:1 a nd penicillin G (500 U/ ml) added. A 
full descrip t ion of t he medium was recent ly described by Washburn et 
al [13]. 
The M. arth.ritidis stra ins were adapted to grow in t he s impli fied 
medium by 4-5 successive passages a nd 2- li te r broth cul tu res of the 
organis ms were ha rvested by ce nt rifugation, resuspended in un inocu-
lated medium, and stored in aliquots at -7o· c . Colony-forming un its 
(cfu ) p resent in a thawed aliquot were enu merated by transfer of 10;1. 
vol of 10- fold dilutions onto mycoplasma agar [14]. 
Mouse trains and Immunologic Status 
Male or fe male mice were used at. ages of2- 5 months. C3 H, C3H .SW, 
C3 H.B10, B l O.BR, and some BlO (abbreviated from C57BL/10) mice 
were obtained from t.he breeding colony of Dr. R. A. Daynes (Division 
of Pathology, University of Utah College of Medicine). BALB/c 
athymic nudes and hete rozygote li tte rmates were kindly supplied as a 
gift by D r. G. Kruege r (Depa rt ment. of Medicine, University of Uta h 
Co llege of Medicine). BALBf c, B10.D2 a nd B l O mice were obta ined 
from both D r. Cella S. David (Mayo Clinic, Rochester, Minnesota) and 
from Jackson Laboratories (Ba r Ha rbor, Mai ne). In addition BlO. 
and B l O.Q mice were kindly supplied by Dr. David a nd SWR and S,JL 
mice were obta ined from J ac kso n Laboratories. 
Using an enzyme- linked im munosorbent assay (ELISA), a ll mice 
were prescreened fo r presence or absence of antibodies toM. arthritidis 
and M. pulmon£s by modi ficat ion [8] of a p reviously deta iled procedure 
[15] using serum collected from blood obtained by retroorbital si nus 
bleeding. Serum was a lso collected at. autopsy by ca rdiac puncture. 
Mea n t ite rs of a ll p reinjected ani mals ut ilized were < 1:20 fo r bot.h 
mycoplasma species. There was no significant increase in t ite rs of 
serum collected 2- 8 days a fte r inoculation wi t h M. art.hritidis, suggest-
ing t he absence of an amnestic response. 
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Injection Procedures ond Disease Evaluation 
H air was removed usin g a depilatory (Nair , Carter Wallace, Inc., 
New York , New York) from a n area of approximately 3 em in diameter 
from the backs of all mice 24 h prior to inocu lation. Organisms 
suspended in cul ture medium were inoculated s.c. in 0.05-ml amounts 
containing 10' - 108 cfu. Control mice were injected with medium alone. 
Nonviable preparations derived from mycoplasma cells or partially 
purified mitogen derived from M. arlhritidis supernatants were injected 
as described under Results. 
Mice were examined dai ly up to the time of sacrifice, mean abscess 
diameter recorded, a nd the presence or absence of dermal necrosis was 
noted. The mice were a lso examined for generalized toxicity and 
arthritis. At sac rifice the animals were killed by exsangu inat ion under 
anesthesia and the injection site and surrounding tissue was carefu lly 
excised a nd samples taken for mycoplasma and bacterial culture and 
the remainder fixed in 10% (v/v) formalin. Abscess thickness was 
measured and vertical sect ions through the center of the abscess 
extending in to hea lthy tissue were embedded and processed using 
routine histologic procedures. Sections were stained with hematoxylin 
and eosin . The horizonta l diameter of the cuta neous necrosis as ob-
served histologica lly was also reco rded. The latte r was usually less than 
that seen visua lly in late abscesses due to tissue shrinkage during 
fi xation. 
RESULTS 
Induction of Abscesses by M. arthritidis 
· In a preliminary experiment, C3H (H2k) and C3H.SW (H2b) 
mice in groups of 3 were injected s.c . with 10', 106 , or 108 cfu 
M. arthritidis strain 14124 P10 or with uninoculated myco-
plasma medium and examined visually over a 2-week period. 
Fig 1 illustrates that maximum abscess diameter was reached 
at 3 days for the lOR cfu inoculum and 10-14 days for the 101; 
cfu inoculum. T here were no significant differences between 
abscess development and size in the two mouse strains. With 
the lowest inoculum (10' cfu), abscesses were present on ly in 
DAYS POST INOCULAT ION 
F IG 1. Abscess development and dose response in mice injected with 
M. arthritidis. C:3H mice (e) or C3 H.SW mice (0 ) were injected s.c. 
with 10' (--), 106 ( ---) , or 108 ( .. . ·. ) cfu of M. arthritidis strain 
14124 P10. Abscess diameter is reco rded at intervals of from 1- 14 days 
postinocu lation. 
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the C3H.SW mice and occurred at 10 days in 2 of the 3 animals 
(Fig 1). Necrosis with dissolution of dermis and eventual black· 
ening of tissues peripheral to the abscesses was seen only in 
C3H mice. With 108 cfu M. arthritidis, onset of necrosis was 
apparent in all mice at 5 days and with 106 cfu in 2 mice at 5 
and 10 days, respectively. Neither C3H nor C3H.SW mice 
developed toxic or arthritic symptoms, suggesting lack of suf· 
ficient hematogenous dissemination of the organisms. 
To compare histologic vs macroscopic lesions, female C3H 
and C3H.SW mice 4-5 months old were sacrificed in groups of 
3 at 2, 5, and 8 days after s.c. inoculation with 108 cfu M. 
arthritidis 14124 PlO in 0.05 ml medium. As before, C3H and 
C3H.SW mice inoculated with medium served as controls. The 
results (Table I) established that there was no significant 
difference in abscess diameter or abscess thickness at autopsy 
between the two strains of mice. Furthermore cutaneous necro-
sis occurred only in C3H mice and was usually detected earlier 
by histologic than by macroscopic observation. 
Histologic examination showed that the s.c . abscesses were 
mono- or multifocal within individual animals and contained 
collections of neutrophils in areas of fibrin and amorphous 
debris (Fig 2a,b). The margins of the abscesses merged gradu-
ally into peripheral regions of edema which contained a patchy 
lymphoid inflammatory rection. In the C3H animals which 
developed spreading dermal necrosis, the first major changes 
within the skin overlying the abscess were seen at the day 5 
sacritice. The dermis and epidermis showed confluent eosino· 
philic alteration with loss of nuclear and other microscopic 
detail, in the pattern identitiable as coagulation necrosis (Fig 
2b,c). Within these areas, cellular debris was sometimes pres-
ent. Later stages of this lesion were characterized by large 
ulcers, due to extensive tissue loss, which were surfaced by 
fibrinous exudates. Generally the transitions from necrotic to 
viable skin were abrupt (Fig 2c) . Occasionally necrosis was seen 
in association with vascu lar thrombi but th is was not a con· 
sistent feature . The dermal areas of both C3H and C3H.SW 
mice showed only a minimal infiltration with inflammatory 
cells. 
Role of the MHC in Tissue N ecrosis 
The previous data indicated that C3H (H2k) mice were 
susceptible to necrosis whereas the congenic C3H.SW (H2b) 
mice, which differ only in that the b haplotype is expressed at 
the MHC, were resistant. To further contirm the role of the 
MHC in development of tissue necrosis, a series of experiments 
was conducted using both inbred and congenic mouse strains 
expressing the k, b, d, q, and s haplotypes at the MHC. 
In the first experiment using strain 14124 P10 as inoculum, 
abscess size and necrosis by histologic observation were com-
pared in the inbred C3H (H2k) and BlO (H2b) strains and in 
the congenic C3H.B10 (H2") and BlO.BR (H2k) strains. The 
results (Table II) confirmed the previous experiments in that 
TABLE I. Development of abscesses and dermal necrosis by M. a rthritidis 14124 P/0 in C3H and C3H.SW mice 
Mice used" 
C3H.SW (H2")< 
Co ntrols' 
(C3H and C3H.SW) 
"All mice were 18- week -old females. 
1
' Diameter of. necrosis. 
Days(s) 
of sacrifice 
2 
5 
8 
2 
5 
8 
2, 5,8 
Diameter of swelling 
(mm) 
5.3 ± l.5d 
11.3 ± 1.5 
16.7 ± 4.6 
6.7 ± 1.2 
13.0 ± 3.5 
12.7 ± 1.2 
0 
Depth of abscess Histologic necrosis 
(mm) (mm)• 
0.4 ± 0.2 0.5 ± 0.8 
0.6 ± 0.2 7.1 ± 1.8 
0.6 ± 0.3 11.5 ± 1.1 
0.4 ± 0.1 0 
0.8 ± 0.1 0.1 ± 0.2 
0.6 ± 0.3 0 
0 0 
,. Mouse strain and haplotype expressed as the major histocompatibility complex. Mice were injected s.c. with 0.05 ml medium containing 108 
duM. arthritidi.~ stra in 14124 PJO. 
d Mea n va lue from 3 mice± SD. 
··Mice injected with 0.05 ml medium alone. 
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F IG 2. Photomicrographs comparing histopathologic responses of 
C3H and C3 H.SW mice toM. ar/.hritidis strain 14214 Pl O. The ani mals 
were inoculated s.c. with lOR cfu. Paraffin -embedded sections were 
hematoxylin and eosin sta ined; magni ficat ions were 40X fo r (a) and 
(b) and 100x for (c) . The photographs, which represent typical resul ts, 
were taken from secti ons obtained at postin oculation day 5 from a 
C3H.SW animal (a), and at days 7 (b) and .5 (c) from C3 H an imals. 
The subcutaneou~ abscess in the C3 H.SW specimen (a) is not as~oc i ­
ated with significant abnormali ty of the overlyi ng sk in , although a mild 
inflammatory reaction is present. In contrast, the C3H specimen (b) is 
characte rized by confluent coa:,rulation necrosis of the dermis, dissolu -
tion of the underlying pan niculus ca rnosus muscle, and loss (e rosion) 
of the overlying epide rmis. At hi gher magni fication of C3 H skin at an 
necrosis was seen in mouse strai ns expressing H 2k but not in 
those expressing H2". Abscess size was similar for a ll strains of 
mice alt hough t he C3H stra in at 7 days produced abscesses of 
larger diameter . Daily examination of animals revealed t hat 
maximum abscess size was ac hieved earlier with t he C3H.B10, 
B10, and B10.BR mice. 
In the next experiments duplicate sets of mice were inocu-
lated wit h both st ra in 14124 P 10 and strain 158 P10P9. The 
lat ter strain had previously been adapted to mice by 9 successive 
in vivo passages [11]. In T able III abscess deve lopment is 
compared using t he inbred B10 (H 2") and BALB/c (H2d) 
stra ins, and t he congenic B10.D2 (H 2d), BlO.S (H2"), and B l O.Q 
(H 2q) strains. Mice were sacrificed 8 days postinoculation . With 
M. a.rthritidis stra in 14124 P l O, a ll strains of mice developed 
abscesses alt hough dermal necrosis was seen on ly in t he inbred 
BALB/c mice and the congenic B10.D2 mice, both of which 
express H 2d. In cont rast M. a.rthritidis stra in 158 P10P9 in-
duced abscesses with macroscopic necrosis in all strains of 
mice. H owever, periodic examination of mice prior to sacrifice 
indicated that t he degree of macroscopic necrosis was more 
severe in mice expressing H 2d than in those expressing H2", 
H2'', or H 2". BALB/c mice injected s.c. with either strain of M. 
a.rthritidis a lso developed signs of a systemic toxic reaction as 
evidenced by lethargy and ruffled fur. However, no deaths 
occurred during the observation period. P reliminary studies 
using t he inbred stra ins SWR (H 2q) and SJL (H2") indicated 
that SWR mice we re resistant to necrosis by both strains of M. 
arthritidis whereas the SJL mice developed a mild necrotic 
reaction only in response to stra in 158 P10P9 (data not shown). 
T o compare better t he necrotic propert ies of strains 14124 
P 10 and 158 P10P9, a fi nal experiment was carried out using 
mice sacrificed at 4 days and subjected to h istologic evaluation 
of nec rosis (Table IV). Abscess size was similar in BlO (H2b), 
BALB/c (H2d), and B lO.D2 (H2d) mice irrespective of the strain 
of M. arthritidis used as inoculum. However at t hi s early time 
of sacri fice, stra in 14124 P10 induced necrosis on ly in BALB/ 
c mice (mean diamete r 3.8 ± 0.8 mm) whereas strain 158 P10P9 
induced a more severe necrosis of 8.0 ± 2.8 mm for BALB/c 
mice, 5.7 ± 2.1 mm in B10.D2 mice, and a weak necrotic 
response in 1 of3 BlO mice which measured 2.4 mm in diameter. 
Statistical ana lysis was conducted on a ll mice sacrificed and 
examined 4 days or later postinoculation with strain 14124 PlO. 
A comparison was made between mice t hat expressed the k or 
d haplotypes at t he MHC (n = 27) with mice that expressed b, 
q, or s at t he MHC (n = 27). X 2 analysis indicated that the 
presence of necrosis was dependent upon expression of the k 
or d haplotypes at the MHC (X\ = 27.69; p < 0.001). Insuffi-
cient data were available to permit a similar analysis to deter-
mine t he significa nce of t he assoc iation of t he MHC with degree 
of severity of necrosis in response to strain 158 P10P9. 
T he greater suscept ibility of mice expressing the k and d 
haplotypes at the MHC to development of dermal necrosis as 
compared with t he lesser susceptibili ty of mouse stra ins ex-
pressing the b, q, and s haplotypes parall els the haplotype-
associated specific ity of a T-cell mitogen produced by M. ar-
thritidis in that t he former are activated whereas t he latter are 
not [9,16]. One question to address, t herefore, is whether or 
not necrosis is dependent upon T -cell functions and whether 
the T -cell mitogen is capable of inducing a necrotic response. 
In preliminary experiments athymic nude (nu/nu ) mice on a 
BALB/c bac kground and heterozygote (nu/ - ) littermates were 
injected s.c. wit h 108 cfu M. arthritidis strain 14124 PlO or 158 
earlier stage of injury (c), coagulation necrosis of the epidermis is 
characterized by homogenization of the tinctorial properties of the cells 
and loss of cytologic detai l (a rrow and see inset). This altered epithe-
lium is seen to be separati ng from the dermis and the transition to 
morphologically normal ski n is abrupt (arrowhead). The lower dermis 
in this fi eld conta ins a mild, mixed, neutrop hil ic/ lymphocytic inflam-
mato ry reaction. 
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TABLE II. Development of abscesses and dermal necrosis by M. a rthritidis strain 14124 P 10 in inbred and congenic mouse strains expressing the 
k and b haplotypes 
Mice used .. HaploLype Diamete r of swelling Depth of abscess Histologic necrosis Macroscopic necrosis (mm) (mm) (mm)• (mm)' 
C3 H (H2k)d 19.0 ± 1.0' 0.5 ± 0.2 10.2 ± 0.4 3/3 
C3 H.B 1.0 (H2") 10.7 ± 1.2 1.0 ± 0.2 0 0/3 
810 (H2h) 9.7 ± 1.5 1.2 ± 0.4 0 0/3 
BIO.BR (H2k) 10.0 ± 1.7 0.8 ± 0.1 2.4 ± 2.2 2/3 
"All mice were 9- to 1.3-week-old females a nd were injected s.c. with 108 cfu M. arthritidis in 0.05 ml medium. Animals were sacrificed 7 days 
postinocu lation. 
"Diamete r. 
' Number of mice with vis ible necros is/mice injected. 
d Mouse s train and hap lotype expressed at the H 2 major histocompatibility complex (parentheses) . 
' Mean va lues of 3 mice± SO. 
Strain 14124 P10 Strain 158 PLOP9 
Mice usedQ HaploLype Diameter of swelling Mac roscopic Day of onseL Diameter of swell ing Macroscopic Day of onset (mm) necrosisb of necrosis (mean) (mrn) necrosisb of necrosis 
BlO (H2") 10.0 ± 1.4 0/3 10.0 ± 0 2/2 5.0 
BALB/c (H2") 14 .7 ± 2.9 2/3 5.0 17.7±3.5 3/3 3.7 
B10.D2 (H2") 11.0 ± 1.0 2/3 6.0 13.7 ± 3.8 3/3 5.0 
B10.S (H2' ) 7.0 ± 1.0 0/3 7.8 ± 1.5 2/3 5.5 
BlO.Q (H 2") 9.7 ± 0.6 0/3 12.7 ± 1.2 3/3 5.0 
"A ll mice (females) were obtained from Dr. Cel la David and injected s.c . at 5- 9 weeks of age with 108 cfu per 0.05 m l medium and sacrificed 
a fter 8 days . 
• Histologic studies were not conducted due to the extensive necros is in the 158 Pl OP9-inject.ed mice which did not permit suitable samples to 
he obtained. Number of a nimals showin g visib le nec ros is/tota l. 
TABLE IV. Early abscess development and cutaneous necrosis in inbred and congenic strains expressing Hi' and H~ in response to two strains of 
M. arthritid is 
Strain 14124 PlO Strain 158 P 10P9 
Mice usccl a Haplotype DinrneLer of swelling Depth of abscess Hiswlogic Macroscopic DiameLer of swelling Depth of abscess Histologic Macroscopic (mm) (mm) necrosish necrosisc (mm) (mm) necrosisb necrosisc 
B10 (H 2h) 9.3 ± 0.6 0.5 ± 0.3 0 0/3 10.3 ± 0.6 1.4 ± 0.3 0.8 ± 1.4 1/3 
BALB/c (H2") 13.3 ± 2.3 0.7 ± 0.8 3.8 ± 0.8 3/3 13.3 ± 3.1 0.9 ± 0.4 8.0 ± 2.8 3/3 
B 10.D2 (H 2") 10.3 ± 1.5 0.4 ± 0.1 0 0/3 12.7 ± 3.2 1.0 ± 0.2 5 .7 ± 2.1 3/3 
" All mice (females) were obtained [rom Jackson Laborato ries a nd injected s .c. at 8 weeks of age with 108 cfu per 0.05 ml med ium and sacrificed 
after 4 days. 
1
' Dia n1 ete r. 
' Numbe r o r mice with visual necrosis/mice injected. 
PlOP9 and sacrificed after 8 days. Both nudes and heterozy-
gotes developed abscesses to a s imilar extent as inbred BALB/ 
c mice, with dermal necrosis being visible macroscopically as 
well as hi stologically (data not shown). 
DISCUSSION 
The present study has confirmed previous work that M. 
arthritidis is capable of inducing an ulcerative dermal necrosis 
when injected s.c. into mice. ln add it ion we have provided 
evidence that differences in the degree of susceptibility of 
various mouse strains to necrosis are associated with expression 
of ge nes of the H 2 MHC. However, the degree of influence of 
MHC genes in development of necrosis depended upon the 
strain of M. arthritidis uti li zed. 
An important find ing of our studies was that although all 
mouse strains tested developed subcutaneous abscesses in re-
sponse to M. arlhritidis strain 14124 P10, dermal necrosis 
developed only in strains expressing the H2k and H2d haplo-
types but not in strains exp ressing H2h, H2'', and H2". The use 
of inbred and congenic strains estab lished the linkage to the 
MHC. Of considerable interest was the finding that the specif-
ity associated with necrosis was identical with that recently 
reported by us for toxicity and death induced in mice by 
systemic injection of M. arthritidis [8]. Furthermore, both of 
these in vivo man ifestations correlate with the ability of lym-
phocytes from susceptible strains to become activated by a 
soluble T-cell mitogen derived from MAS [16] . As was recently 
reviewed (9] MAS has been shown not on ly to induce T-
lymphocyte proliferation in responsive strains but also to in-
duce cytotoxic T cells, gamma interferon, and to activate con-
tinuous line macrophages. In view of the inflammatory poten-
tial of these reactions it is importan t to consider whether they 
play a role in the dermal necrosis described in the present 
report. 
Our preliminary findings that athymic mice developed a 
necrotic reaction in response to M. arthritidis suggest that T-
cell activation is not necessary for lesion development. How-
ever, since the haplotype-restricted activation of T cells by 
MAS is controlled by !a-bearing accessory cells, presumably 
macrophages, or dendritic cells (17,18], it is still possible that 
the mitogen plays a role which is dependent upon an event that 
precedes T-cell activation. Evidence against direct involvement 
of the mitogen was obtained by our failure to obtain necrosis 
by the direct s.c. injection of either concentrated preparations 
of the mitogen containing MAS a lone, or MAS localized by 
emulsification in oil (unpublished observations). However, it 
could still be argued that insufficient mitogen was administered. 
Furthermore, previous work indicated that rats develop encap-
sulated abscesses but no necrosis in response to M. arthritidis 
(19,20], yet lymphocytes from these animals are activated by 
the mitogen [21]. 
Additional experiments demonstrated that necrosis could be 
induced in mouse strains nonresponsive to the mitogen when a 
mouse-passaged strain of M. arthritidis (158 P10P9) was used: 
Since the necrotic reaction seen in mitogen-nonresponsive 
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strains was less severe than in responsive strains it appears 
that MHC genes still influence the severity of t he lesion . 
However, these a nd t he above studies suggest t hat the mitogen 
per se is not the nec rot izing agent. Prelimina ry studies have 
s uggested that nonviable disrupted cells and mycoplasma mem-
branes a lso fail to induce dermal necrosis (unpublished obser-
vations). It is thus clear that the nature of the necrot izing 
moiety is unknown at this time but that it is not likely to b e 
the soluble T -cell mitogen present in culture supernatants. 
A compa rison of the necrotic reactions seen in various mice 
using M. arthritidis strains 14124 P10 a nd 158 P10P9 may 
provide important clues as to the mecha nisms whereby MHC 
genes control susceptibility to disease. A working hypothesis is 
t hat the MHC- restricted T-cell mitogen modifies host defen se 
mechanisms or acts in a synergistic manner with a distinct 
necrotizing moiety produced by M. arthritidis. In t his scenario, 
t he MHC restr iction seen for development of necrosis can be 
partially overcome but not eliminated by using a more virulent 
or "toxigenic" stra in of the organism. Studies are now under 
way in our laboratories to define the mecha nisms of the MHC 
restriction seen and to identify the necrotizing moiety produced 
by M. arthritidis. 
Spreading coagulation necrosis of skin and other tissues 
peripheral to the prima ry focus of an infecting organism is a 
somewhat unusual host response in infectious diseases. De-
layed-hypersensitivity reactions can induce tissue destruction; 
h o wever, the necrotic reaction was not due to this mechanism 
since all preinoculated mice were free of M. arthritidis as tested 
by ELISA, and t he injection of comparable numbers of orga-
nisms of a n avirulent strain (H606) fa iled to elicit dermal 
nec ros is or a s ignificant subcuta neous abscess (unpublished 
observations) . In common types of pyogenic infections, local-
ized abscess formation results from destruction of tissue at t he 
s ite of infection. Certain infectious agents, for example pat ho-
genic streptococci, elaborate factors which facilitate the spread 
of t he organism and which result in diffuse acute inflammatory 
reactions wit hin the infected t issues, but a necrotizing response 
is u s ually absent. There a re examples of human diseases, how-
ever, which are exceptional in this regard and which may bear 
analogies with our studies. For example, necrotizing fasciitis, 
which is most often caused by hemolyt ic streptococci, is char-
acteristically found to have broad areas of coagulation necrosis 
of s kin and deep tissues in frequent assoc iation with vascular 
t hrombi. If untreated, death is common [22] . In addition, the 
t ropical disease known as Buruli ulcer, due to infection with 
Mycobacterium ulcerans , is notable for large a reas of coagu la-
tion necrosis of the derma l tissues with a minimal host inflam-
matory reaction [23]. A toxin has now been identified as 
r esponsible for the pathologic process [24,25]. The crepitant 
a nd gangrenous ce llulitides comprise a furth er example of hu-
man disease in which rapid and widespread tissue necrosis is 
characteristic. Thus, the necrot ic dermal lesions induced in 
s u sceptible mouse strains by M. arthritidis which exhibited a 
minimal inti ltration with inflammatory cells resemble in cer-
tain ways the histopathologic changes found in these foregoing 
examples. We suggest that some analogies may t herefore be 
drawn between the human diseases and the dermal necrotizing 
response to M. arthritidis. It is possible, for example, that t he 
manifestations in these conditions may be linked to the HLA 
loc us. If true, our experimental system may have some useful-
ness as a model for their study and treatment. 
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